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(54) CANTILEVER AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance measuring 
precision and resolution of temperature distribution and 
heat conductivity distribution, protrude a probe and a 
support for a flexible plate in the contrary direction, 
heighten a resonant frequency and enable fast scanning. 
SOLUTION: A cantilever is provided with a flexible plate 
41, a probe 42 protruded on the lower face of the edge 
side area of the flexible plate 41. and a support 43 
composed of insulation material joined on the upper face 
of the base end side area of the flexible plate 41. A 
thermocouple composed of metal films 44. 45 is provided 
on the probe 42. The metal film 44 continues from the 
part of the thermocouple, and is formed on the face of 
the side of the support 43 of the flexible plate 41. The 
metal plate 45 continues from the part of the 
thermocouple, and is formed on the face of the side of 
the probe 41 of the flexible plate 41. 




42—^ 




44 ; 47 

A2 45 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www1 Q.ipdI.ncipi.go jp/PAl /result/detail/main/wAAASDa4qOD A4 1 1 094863... 2006/01 /26 



(i9)H*Hi*fFif (jp) (12) ^ |g 4^ 1^ ^ $6 (A) inmwtiim'Am^^ 

#^¥11-94863 



(BDlntCl." 




F I 






G 0 1 N 37/00 




G 0 1 N 37/00 G 










»*«©ftl3 FD 


{± 16 K) 


tuim 




(71) HI® A 


000004112 
















^J«9^(1997) 9^12B 




«^»T^«EBKA©rt 3Te 2 








(72)^W« 


HiS 










yam^f^m^%0}H^TB 2 


»3^ iRe 






























»3# «t 























(54) ^^(Ttzmi ti>'^\^n-m^^(D9m)jm 



(57) [Sii!?)] 

tufcjs«+4 2 Rr^tt^i^- K 4 1 <D«4gffiimj|iia)± 
ss«t4 2ic. ^jiK4 4, 4 5ros^*xt,)&:*i»m 

■5). *J1M4 5I*, i!Rm«<CSB«'*^c>:S«SLTRl!ltt3/' 
U- h4 1 <DS«t4 1 (|ijfl)®tcj^j$*tii). 
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I2ri^14:^u- h(Dm^&mwmizftiis.tsii. 
[if *iB 3 1 ttss&^^mmfSittm^ t> y , 

izmiE-r&m2mmmmmmmi>^. r^ss.^Htzz.ti'^ 
^t^comti^mnzfi'-hmomiz. BniBpi^tt^u- 

fll5pr^1t7''L/-Ki:ffIi53tJ#<*t«)FBll-l*. Sg l <D*f 



fJI3RH114::^U— Ki:|irlH3£it»:i:fl>raicli, %2(r>^ 
S|JS«lffl^mft:<D-Si5A<mIIBIg 2 (Dffijgffl^aKi: 
Wl::SISt*4xS J: -5 l-^^^E^^^. 

[it*;s 6 ] Btjiss 1 2 <j>^u^mm^mw<D 

iSWlitt-i^U- hi:fi)5:S«iJ||*^&Sit2nI^tt:/U- h 

»^i-<fcys^**ifczi:$!f#mi:-ri.it*isi , 37i» 

^tth\zWLmi^1i^hmmnm±\zm^\.xmt^.^^^o 
mw^mmmm<j>mmz-^t>ii:x/^^---:y<ftM:i. m 

Mismi CD*SMro-SPi:fl?II5m2a)^iimro-gi5i:A< 
Stf -3 T S«4-r -5 J: 5 (c flSa^ Jgft: i: Birl3^ijSS|5« «t * 

[is*«9] mi2fliig<**fflit-r«mtHxstt. gtna 

Stsaai^SlffiS-JKfiE-rSxfli:, ISS^lCBtrlBBBa s 

^x-y^v^rLT«trges«(-i3it-5SSBBPTf3StrtBia 

SBi: LrOhUZ^^^JK^-rSXHi:. ItFlHIHSBSS^ 
a!rfB«ilS(C'eg-r * i: <!: t ic a iS«|taA^ t, KfSM-h lc 

r/<^'-->^^*+ifcMiBmi ro&S)®*)Kfi£-r'5xfi 



(3) i^mW- 1 1 -948 6 3 



^Jiico iTriH gi p T ic BiiiHStt CD * is^i^-r ^ i^) 0) Da 

r / ^ ^ - - > y * nfc m 3 ixm 4 Jl 
mrias 1 o^MJSo-gp h Bfrtsm 3 o^MMco-gp t 

m^t^tmB^mi^^^t^^m^ib-t±Lx. tti^mm^ 

Dflg&t LTCD hU>^$J^^-ri)Xfii:. HfTlBIHiaJS-S 

\zm^-rh^o f- itriam i o^^mmmmommz^nr^ 
^x^<^-->^tstlfzmu'm^ o^mmiM^SLt^oL 

%^w.t^h■mumm±\zm^r^^o\zmum^ om^m 
mmmommz^t>^i:x^^^--:^^^infzmt^^^ 
^Sj^sj^/s-r^xii^. mt^mu{z1^l^xmm%^ <D 
^mmtmt^h^o iz^mrh t t^iz^mnt^i 
is^ii:>m^nm±\zm^^h^o \zmm%2.<Dmmmmm 
m<r>r^mz^t>-^x^<^-->^^ittfzwium2o^m 

[fS*^i 2] mrlE«itt**fflit-r^B(rtBxfii*. tti 
12 h u>^*j^«-r^M15x?icD&-^&oTmriaS 1 CD 
^Mm^J^^^^|TrtBXfia)HTri:i. MIBSffiOH^IB h u 



f^aS^tt-^Ifjit^ST!;^! 2C7)l^■rtV3!)Mc|af£<7>:^>f^ 
[O O O 1 ] 

^m\zmi'^k>in^±>^iy^<^-iBLU^(D^^yji^\zm^ 
^ttDT'fey. %^\zit^mmt\mmmm\zumt^-h>=^ 
\^i<-ikxs'ta>m'i^y5m\zm-th^ox^^o 

[O O O 2] 

^^SS^fRH-jl'ISSM^ (STI: Scanning Thermal lemage 
t, T^cf -5 Sft T tl- Jgi] L iz ci; y L HftJB m 

[0 0 0 3] :z<r>^^mmt^mmwmxmi^^iixxi^h 

tit*(D:d>TU'y<— CO— ^J$. Iil7(c:^-ro HI 7 (a) 

(b) fi[g!7 (a) ^(r>A~/Kmzm-z>tzm^^'^mx 

[0 0 0 4] CCDtt3fc(D^>^Uy^— fi. L 

x(Dm^t^mmt^^u^^^m'i^^\y-\-^ ^pr^tt 
r^u- h 1 (D^^mmm(DTm\z^WitsMzm^2.t^ 
RTtitt^^u- h 1 (ommmm^oTmizm'^i^Mz^^ 

W3t'i:m7LXl^^o LfcA^o-C, fiStt2S0:XJ#*3 

St^2l*SL^^cM^C^fill<7)^SM1 3, 1 4r'« 
iS^tlTfcy. ^lSS$t2lZfclt^^SMl 3, 1 4CD 

u- K 1 \zt^i'^xm^2.\zn^ir^^i^\zr^f^tsifhfzm 

P/)^t>T^l::3^tbLTl^i>o 3^?t{*3li. v'jzi>iii 
1 2 i:X)^b«^$tuTU^^o "Sim^yi^- h 1 OJi^lc 

li. m^2<D^m^a>^^t'^k,mml.fz±mm^ 3t^^ 

idxi^^o ^fz. Ri^tt:^u-hiosagtJflit±(c 
It. mmmmmm4 tm:mLfz^mm^ 3A^«E>^^:^^ai 
t(j>mmtfi}mm<Dfzisb(r>mm/<^-> st^ 
li^f&^tixi^^o ^mm^ 4f*. pr^tt:/L/- h 1 . IS 

pT^ttZ^U- h 1 <7)HiriBMPA^b35tiiLfc^Bmi 3. 
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[O0O5] li!7(C7j^-r:^>^U/^— (i. ^O^^oU^i 
[0006] ^-r. (1 00) ®:;^{icDv^'j =3>S«i 

1 (7>m^SfifTi:i. Sffil ooapi*st±j$-y-^ra 
hu>^i Oa*jf^i$-r^ (igl8 (a) ) » ias 

(a) |Z^-r<^EI(7)St5±(zj5lt^. Oa 

■JT? h:r:7;£|Cc*:y/^^"->^-r'S (1118 (b))o 
[0007];:fe(c. 'J V^f^:7-f-j£St/K^-f x*y^ 

CD^^b]^^mi 2S-3£S^ft3<DJi$4^(C-^t:)i±X/^^-- 

>^r^ ms (c) ) o m^rc. ms cc) (z^-r^^ 

iz, ma (d) lcjF-r5K^(7)«5t<*c7)T®o^i*irmiiH 
^MMl 3itM7S^«Jf£40^SJKl 4^^]^^^ ms 

^j^l 2A<3^St*:3Sfilii£-r^o 
[0 0 0 8] ^g^f¥af+;l'1^8ftffiT*ffit^t►*^Tl^ 

(a) fi;zcDtt3tt<D:^>5^U/^— ^^-r^tSS^SIgl. H 

9 (b) \tm^ (a) *0B-B5^iamBS¥®i2ir** 

[0 0 0 9] ;i(DtAt3fccD:^i/^ U/^— fi. Tt^I5**^T^^ 

XS^^^ 0 2 (Sg^i 0 2fiRrSt43^u-Ki o^<J>9t 

O 3 i:;tl^t>^^*tLTt^^o -^LT. Igl9(c 

^Uy<— OJSSti 0 2ffla)Sl3. 1219 (b) ic^-Tcfc^ 
l::M^f^li5icD^SJ^l 0 4, 1 o 5;t»<a55^fi«i(::J^^$ 

tL. ggjti 0 2(DSfif^$^t;A^>^c^:y/2;l^llJ^(DlIilE^c^3 

L^T^MM1 0 4, 1 O 5/)<StMcS?tf oTS^^tir 



ttl0 2<t. ^iSSttl O 2T®l::?^«^*ifcgP5i^CDS 

-So 

[O O 1 ol 

[0 0 1 1] Il7lZ^-r*>^L//<— TMi. B^UfcUi 

fcSffii o±\zm^SL^Mzmit^mm^ 1 <D§gp 1 1 a 
(^^^■^ikxs^mx'^^^z.t\zt^^o ^i^g^pi 1 a 

\t. BiIiiELfrcfcai^. <JV^^:?-f-}i (Spt^m^ffi 

A<T*^^o :ia)tcib. StJlB^an i i a oi^^S^^r/iiM 
1 1 aa)®iS*/J^$ <-r'5Ci:A<prt^T*fc^o Lfc;^?-:^ 

A<T*#^o ^OmB^. Il!7fC:^-r;b>TUy^-TMi. 

[0 0 12] Lt^L. lll7U^-r*>^U/<— TMi, S 

it2 5to^S}^t*3>b^Rii^tt:^u- h 1 izMLxmcyii^ 

mo (a) li. ^7{z^-r:^>5^L//<— (Ccfc yii*4 3 
O (7) S ® * tt;lil L T L% ^ «T * It xt fl*I f C^-r «BS»T® 
X'&^o mi O (a) iCn^-Tcfcai^. t+;li]^(Cpr^'K7f 
U- h 1 a)5tia5fflmi|tl3lfeItt»:KfcSit2 *a**3 0 0 

i^s^t^yjcDn^tmnsoizmtz^j^K. ^tz. :zti 
^mif^tzif>\z\^-^mi^y\^- h 1 \zt^{f^^^»3t< 

S^^tlrt^*l^aJ^3^ (.rtjit>i=>. SttScW 

|^^^ELyrc^:5l^u/^*-g|I*«<1±^^*^t^i:l^c 

i^^hi:m^<f:l^tl^ommii<±CXi^tzo 
[0013] CtttCj^L. igl9fC^-r:^>^U^^— T 
It. «^1 0 6&U:X?#i*1 O 3*<pI1^143^U-K 1 O 
MzMLXRn:^mz^H^LXl^^<OX. (g| 1 O (b) 

ic^-rj:3i^. t+;*sy^ic3ti^(*i 0 3<Dnut<un3 0 

iz^fz^^oUzt\ttJi<. Rl^tt^fU- K 1 O 1 (cfc- 
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m^ 0 (b) li. Igl9(r^-r±l>^U/<— (r,fcy|^3|£4 3 
0{D^®^t+^alJLTl;^^^^$•1S3ECfi*Ilr:^■r«tB§^Di^§l 

[0 0 14] LA^L. [il9lc^-r:^>5^U/^— T'li. H 

4, 1 O 5$}^^-r^A^ ^MMl O 4, 10 5(7)J^/iE 

AT). ^Mjmi o4, 1 0 5<7)m?sya5^ <-r>Ef*:>*>. 

[0 0 15] ^^P^iizcDct^^f^tSir^^r^tt^^xyc 

Ml ^ tf> ^ Z <!: ;!)<T* ^ iSil^S S pjefe -r ^ ^ ^ . 
[0 0 1 6] 

[i^fi*«.*f ^fc*^<7)^i5] mummim»:-r^fzisb 

s^m^H^ttt{zm^^m^mmmzm^r^m^(Dm 
[ 0 o 1 7 ] bttie^ 1 (D^^mmmmit. mmm i 

[0O18] ccomi (Dfis^cicfcni*. mmiciimfS.'t 
^iijo)®) iz^m^^xi^^cox. m^i^miz^ 
^m^n<DmBfS,\z^.L. ^jy ^^i-y^^tiit^om^&m 



^Rxf^m^miibxmm^ < r^fS.r^zLtt<x^^t t 

tic. f^mj^CO®m^/h^ <-r^c:i:;b^T'#. UL^T 
[0 0 19] ^tc. BrrlBmi Ol§«ir^^:b>^U/^-- 

lc?^tiJLrt^^o LfcA^oT. tmmiz^nt^(7>n^t< 

[0 0 2 0] :$:^m<Dm2<Dmmzjz^i3>^[y/<— 

mt^^^»tfi<m%t^\zmm^ti^<^oiz^ BfriHPistt 
mm^fi^mm(D^^t}^h>mmLxm^^-^m^y\^- h 
td,mi\m<Dmizit. mmm2<D^m^ntm^mizmm 

[002 1] mum2<Dm^m^mm\t. mum 20^ 
m^m<t<D^^mufz=b<Dxs>'ox=b^i^L. mt^m 
2(D^m^ntitmtj:^^nxmmLxi,j:i^L. 

[0022] :i<Dm2(Dmmit. mmm^omm<r>mii: 
mx&^j. m2a>^m^n'&'^m^zfiy-\-izi^Lxm 
^ o^m^nt^muzmmL. ^^iz^i^t^tLxm 
m^m^^tj::h:to^mi'^fzmxs>^o mms^<Dm^<r> 

xnwzmm-^mx&^j. mmt^(j>m2a>^m^nmit 
m2 0mi§immmmiit'Lx^mzmm-^mx&^. 

m20^m^nit^ pi^tt^u- hostmijicji^^ 
i^nx^ctfi^p,. •7x<;mmm{z^ijmmiH. ^*tg 

^>£i:L^A^ •sjmi^zfi^-Y'izmfS.Ltzmn^iYLxm^ 
<D^m^ntm2(o^mmnti)m^^H^^o\z-t^ 

mm\z^ $i^mi^<Dmms^a):K^^Rxf^m^misbxmm 
&<mf&'t^z:tf}^x^^ttij\z^ f»a>^(o®«*/^ 

[0 0 2 3] ^%BM<Dm3C0mm\Z^^±:y^[^J<— 

\t. mum^ <ommiz^^ii>^\y/<—\z^i^x. Hfrie 
iBmi (ommmmmmtmnmiz^mt^ti^^oiz^^ 
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[0 0 2 4] mmm2<D^mmmmm\t. mt^m2o^ 
2<o^m^nt{tmtj:^^nxmf&Lx^^i^L. sst 

[0 0 2 5] z<Dm3<Dmm\t. Hirism 1 o^»(DM(* 
^jT'fey. m2a>^m^n^-^m^-:f\^-^izi^Lxm 
^ (D^m^ntR^mizmf&L. ^h>\z^nt^tLxm 

mm»ii\^Lx^mzmm^mx&^) . mmie^<om2(o 
^m^nm\t^2(Dmmmmmmiit'Lx^mzmm^ 
mxs>^o tj:^. m2(D^m^n\t. prstt3^u-h<7) 

9 izt^ c <h y . mm Lfzm 1 \z7ik^9L^<D± 
^misbxmmB:<m!a-r^:itti<x^^ttt\z^ mm 

[0 0 2 6] :$i^BM<Dm^a>mm\z^:hi3>^\^/<- 
U--KffliJ<7>®lr. Mi5Rr^tt::^U- K<^:m^d:^^Ii§e;^)^t. 
[0 0 2 7] MIBmacD^^iiwfcLxTii, IBicDil^aJS 

;i CD <t 5 tji^mii^mi^&m $f«j^Ltc/<*y^3^p-txs 

[0028] :^mm(oms<Dmmzj:^ii:y^i^/<— 
Its mmm^ omm\z^hi2:^^\^/^-[z^i^Xs itris 

^nt^tor^izits o^u^mmmmf^o>~mm 
fssi (Dmmmmmmtm^m\zmm^H^^o\zfr^ 
^ti. mBm^ (D9\'^mmmmmw(D^<o-m^9\'^\z 

^tb^ti. |TrlHm2 0^^*^J|^5!)<fltlISgaffi>^OfiIl^;ti^t, 

mmLxtit^^m^yi^- ^-omm^^t^momizr^fS. 



^mmmzm^r^m2<Dw^^^mmmmtmf^^H. m 

J$i(^^^mt*cO-aJ7b^mrIHm2CDgfillffi^mM<!rB^&«J 

\zmm^tih^o\zit^^*i. ms^m2(D^&mmmm 
mw<^i^<D-m<^wzmmt^Mzta>x^^o 
[DO 2 9] mimm2<ow^mmmmmit. mt^m2(D^ 

m^m<t<0^^mUtzi<DXhr:>X^^l'^L. mriBm 

2S^m^nt\tmu^mnx^!&Lxt^i^L. itst 

[00 3 0] c(Dm5(7)^=Hi(i. mt^m ^ (Dmrncomti^ 

tLxmm^m'^h>tj:^:t<Di:mi^tzmx&^o mmm 
com 1 (D^M^t^fflijiis 1 commmmmmRism 1 con 

<7>m 2 a)^Mi5r*4(iijiim 2 (ommmmmmRis^ 2 c^n 

(D^m^n<D^tj:^'rm2<D^mmn^. -^mi±zf 
iy~^<D^n»mizmm^iix^zti3^ih. m^i^mz. g 
m^m^xmi^h^^wt^iz^^tsi^^mmi^^-t^miz 

^tj:i^r^2a>^mmn(om^f&a>miz^. ^jz^h^y 
mtj:t*o>miftmm^mi^fzmm<DS:L^mmmt^m^mm 

<r>:K^tsRUikm^miibxmm&<w^f^r^:itfi<x^ 

[O O 3 1 ] *^0^C7>S6<OS«lcJ:^:^>^Uy\*- 

it. m^^^s<Dmm\z^^±>^[y/<~iz^i\x. mm 
BLU^2o^i^mmmmmi^<D^^\t. mm^^t^ 

7^^^ It T Ji^^ * +LfcEj^fflSmm-C ^ t CD 

[o o 3 2] ^^rIHm5(D^«llzfcu^T^*. m^Bt.xsm2 
<Dn&mmmmmmtmx.\t^mm'(^^mmut*<Dmm 

xs^2<D9^^^mmmmwtLx. ^^waymzMfS.^ 
tifzmmmmmm^mi^tiit. mA.it. ^i^-r^mi o 

fc/ < ^ 3^ □ -tr X l^T ^ 1$ :^ U/^- ^ fii^f ^ 

[0 0 3 3] :$^^BM0m7 0>mmiZ^^i3>^[y/<— 
it. HtrlBSl. m3 7!IMm6CDl^■rtl/»^CD®«(c«fc^:^ 

[0034] :i<om7(Dmm<D^o\z^ mmm^^^mm 
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[0035] :^^m(DmB(Dmwz^^ti:>^i^/^— 
la RTjitt u- h CO -^^01+ r / ^ ^ — - > y * n ^ 

<hi:tfCHi[tBggf+(c^i;S-r^<iMI^MP**L, MIES 

i/^^ntc. m'itw^mM't^Jimt. (2) T^f^ttr 

xfit. (3) milBmi <D^M^cD-$p<tBtri5S2 0^ 
mmo-^ t t<mtj: o r SM-T ^ J: ^ ic HiJlH^atf* i: h?J 

mtmm<D±m\z^^r^jimt. (4) HtriHSffi^i^ 

^t-'&XS^h. (5) BTlIBSffia)f^^S(caoyi«5t(* 
[0036] :$i^BM<Dm9<r>mmzJ:^ti>'Fly/<—<D 

L-Cfrl5gffif::^3(t^^iSI^PTl::mrlEIHlgii<h: Lr(7) h 

uv^^^jf^j^K-r-sxfii:. mtdi^n^^rnvmrnmiz^ 

S i> 1 1 1 ^ ISfliSt t. MIB^m± ^ cfc a 
[00 3 7] 2^^B^<7)S1 0(7)^fi|fZct^:^>5^U/<~ 

jg-r^:^^r'feoT, (i ) ^mtm^^mmizmm^ 

i^mtmm±\zm^Lxmum ^ omtsimmmmom^ 

iHiaiicfcUNTH?iHmi o^mmtmtji^^oizmmtti 
^tt^ izmmmtj: y mm^^mt^mm±izm^ Lxm 
t^m2omWimmmm(j>mmz^t>iirx/<^—=^></^ 
tifz. m^ikt^^mmirhxmt. (2) Tmlzmum^ 

-->-y $4x^cm 3 j^i;^ 4 o^mmtrnfU^itttz 
sft«ajw*fflit-ri>xfi<!:. (3) BtJiBm 1 o^sflso) 



"SiJ t mum 3 <b )b^M/«f o r SMf ^ <h 

1 1 izmum 2 co#Mfli<7)-$p*t Htrisig 4 
oi^i^s^-r-sxff (4) HiFiHSffi^^^-r^x 

[0 0 3 8] :^^BM0m^ ^ <DmmizJ:^i2>^iyJ^'' 

X. HtjfB«it«:*ffimt- ^HtrlsxfK*. BtrlBSffiasic 

^m^J^i^K-r-SX^t. IS?tMI::B>riB^lP*f($ii£-r^X 

mt. ^ia&gPA^t,sa3Lt=B^Iiasffi^7)Sl5^*x*>5^> 
y LTffriBSffiicisit^^iSganTicmifBHaJi: lt<^ 
hu>^*?^/?e-ri»xfii:. itjiBDasd^saifriB^neic 

<iM-r -S) <!: ^ b mIiB^m±fzMS-r ^ <^ 

oizmmm^ a>mmmmmm<oMmz'Bt>'^xy<^-- 
>^$tifcH?iami <7)^MM*fl^jS-r^xfi<t. MiBiMj 
ai* a 5 mummz^mr^t 1 1 fz^isiija;bN ^, miiB 
mm±\zm^'r^^o\zmmm^ ommmmmma^w^^ 

|z^*:»-t±r/^^-->^^tvfcWIBmi <D^MJ^*J^^ 

f^xfii:. Ht^IB[^splcfcl^rB^rlBm 1 <7)^M^^M>'cf 
^ <t 5 d-tiM-r -g) <b: 4; ^ ism^c y A^ -b mumm 
±\zm^-th^ o \zmum 2 a^^^mmmmc^w^mz'^ 
t5i±T/<^-->^$ttfciiriBS2CD#jijK*ji^iS-r^ 

[00 3 9] 2CD^«(Ccfc§^>^L^/<— 

mzt^i^x. BirfBtSit«:*ffiit-r^HirlBxiifi, MIB K 
u>^$-J^fi£-r^mFlBxfi<D&r&oTmrlBmi co^S 
M^J^/S-r^fiiJiaxiKDmri::. ItrlBXfficomriB h 
CD M * <b ic cfc y ^i«^b 5f -y- ^ xff * -r ^ CO T 

[00 40] 3a)^4Siz«*:^:f}>TU/<— 
OSij^:;^;£li. BtrlBmsTb^mi 2a)L^-r*iA^O^+i(:: 

t;:b*^xgll«A^t>?ti:y. mJlBS^-T^xfili. miBiffiSt 
SP*t<DT® * mFlB^mcD±® (c ^filS^-r ^ xff r ^ 

[004 1 ] mJlBmeTbiimi 3CDftl^fc.fc^Sjt:^?i 
li. ^ix-fti1>rIB^4X(im6CD8§^(z^^:^>^u/< 

^U^iiM'^mm l.fzf^v^-:fu^:^\z^ y >^ u/\* 

/^-^SffiizSit-r-sci^tA^r^^o Htriami 20ffi« 

O J: 5 l::Sffia)MlB h U>^COlAjM* f^K^b(Ccfc y tiil^ 
^b^i±^Xfi*^l^rt^-&i:, 8E^C7)$t4SSP*-^5t« 

Ltv BiTiB^i 3coggi$(D<fc5ic. ^imiU^tmmto 

y . iH^LL^o 

[O O 4 2] 
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[0 0 4 3] ^-r. :^%m<Dm^ a^mmormiz^^^ 

[0044] lEii (q) \t:^mm(DMmiz^^iji^^\^ 
^<-^^^^mmmmm. m (b) (iim ca) ^<dc 

m^ (b) tXit±Tii<mz7r:tsHXl^^ti<^ )iiT(Dm 
BMXlt. ±Tltm^ (b) iZ^otCDti-^o 

[0 0 4 5] :^mt^<oji^Biz^^ti>^iy/<—\t. mi 
iZTj^r^oiz. ^^3g^^m^t)^c^pT^14:^u- h4 1 

mizm'^tsHfcmm^mfi'^h>ti:^^^t^4- 3t^m^x 

L/- h4 1 ^::^LT^?t^:^fpl^::3^aiLrt^^o 

[0 0 4 6] :$imm(Dmmxit. ss^4 2(iM^c^fis 
(D^mrn iikm^n) 4 4, 4 sr^tifis^nr^jy^ ^ 

iSgg*t4 2|Zj5rt^^JSIK4 4, 4 5<Dm^iimmt^^ 
mf&LXl^^o t,-=><b:ti. *^0^-e(i. Sg*f4 2a>^i* 
ti^^mm44, 4 5T'm^;K^je^Mf**<. ffiSt4 2 

4^*>. ^M^4 4f*, pI^'tt:^U-h4 1 ^^^>l^T«?^ 

[0 0 4 7] m^^mm4 4{t. mm>^(r>^^ti^kymm 

LTpI^143^U— h4 1 CD±® C3^i^«;4 3flflOS) IZ 
Bi^tStiXl"^^, ^fz. prStt^U-h4 1 <7)±li(C 

li. ^mm^^tm^^izw^m^^^tttiz-^imi^^f 
u- h 4 1 ommmmmizm^'r^mwimmmmAet^ 
mmtsJ^xl^^o :$imi&<Di{^mxit. ^mmmmm^e 
it. ^mmAAf3<^<Di^mutz^0tLxmf$,tstix 
I'^^o /b^tt. mmmmmmA Sit. ^mmA^tm 
t^^^m^nvmf^Lxi^^i^L. mmom^m^s^L 

[0 0 4 8] H9i5^HM4 5(i. mmmm^(D^i^t}^h> 
^mLx-^m^y[y-'\-4 ^ (OTm (s?tt4 2offlii<7) 

mizit. ^mm4 5tm^mzmmt^*ihtttiz'^m 
tt:^u-h4 1 (D^^mmmzm^r^mmmmmmA 
itmf^i^tixi^^o :^mm(Dmmx\t. mmmmmm 
4 7 it. ^mm^ 5t<^a>^^miffzi,(DtLxmj^t^ 
^ri^^o tott. miSimmmm^riit. ^mm^s 
tmtj:^^m^nxmf$,Lxi^i^L. mi&om^m^ 



X=b^l\ 

[0 0 4 9] 3^i#(*4 3(DTS (Rr^tt3^U-K4 1 fiij 

(Dm) \z\t. Rratt:^Ly~h4i tmu^mmt^ib'sim 

M/)^t»?s^iBiSffi^mM4 8;!)^J^^^tLrl^-So mi^m 
mmm^ 8a>mumti:i^fj:i^mm\z^if^m&o^^ 
it. n^t(om^^mm<Dfzi^0mmj<v Ka54 a at 

^^oTt^^o *llj6£(DJ^^TM*. C(DIB*affiS®fll4 8 

-^t^mi^mmmm^etm^mzmmtsti^^^ 

izit'^^ti^ 1 1 t\zj&(D-Ut<^Wzmtht^ixfz9\^U 

mmmmmt^i:mfS.\^xi^^o t^t=b. ^fee^rM*. 
mmn^mmmmmt^t lx. m^tt^mm'(>^mm<i: 

[0 0 5 0] ^Lx. mwimmmm^etm^mmmm 
4 a tt<mmLxmm,mizmmt^^j:=^iz^ Pi^tt:^ 

U" h 4 1 t^m^4 3 ttm^^ttXl'^^o *llffiCO 

J^^-Cli. 3ti#t*4 3?b<priii^:?|->*^t;:^*^x«ft 

4 1 ihS:»t*4 3<i:;b<Pifii^^(z<t tJ^^^^$tl.rl^-So 
;^^0^TM±. s:^t(*4 3(i^fea)$fejt^3|£4r*li 

«Lr4,c*:<. rT^I^Z^U- K4 1 t^m^4 3 i:<7)r«1 
CD 1* ie;v-r L ^ Pg^JS^ (C ISS ^ ;K ^ ^ CD li J^j: l^o 
UtS. tiim\^tzJ:'^fJiiS^:z.^ntLXit. Mi^miz 
it. \^-j<?:^iS=y7s (Sp"p«) ^mUhZLtt^x^ 

isit^. ^mmo^mxit. zio^oiz^^^Azt 
\^xmw^nt^hUh^<Di^mi^^tixi^^t<. :^mn 
xit. ^i^W4 3t\^x^mmomm^nt^k,ts:^^o 
^mi^x^^i^o zom^. mmmmmm^ 8t<m^t^ 

^nw4 3tmmmmmm4etf3mn&^izmm^ 

Hx^^^iZ. R[^14::^L/- h4 1 i:iE$|^^mM4 6 <!r 

[00 5 1 ] :Xiz^ m 1 iZTjkTfi U/^— <0S[jt:^>i 

^7>-^J(zoL^T. mz^^MLxmrnT^o m2{t. m 
[0 0 5 2] ^-r. sffi*t*4<h LT (10 0) myj^(D 

\S.m3^>^. Ilg?2 5 0;Uma)v'J=3>Stg5 O^ffi 
l\ L PCVD;i (3iEJ±C VDj£) ^(CcfcySfeSOCO 
7 GO nmCOM^b^^Ms 1 , 5 2i&^m-r 
^ <^^b^^M5 1 limi ct3<Dpr^'&::/u- h4 i tzm 

(^j:or. mit^mms ^ (Dpjr^mmiz^ stssooa 

^PSI afi[s]^|ca5i^L<*:3^-ri>:^l/5^U/^- 
<Dmz^j;^r^mtd\1-MfS.ti^^o ISP 5 1 a (7) 

figT'fci>o 5^1::. ca)»teif7KK^b:^ U'^A (KOH) 
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K (TMAH) 7X?S?a>t»:<i:COviJ=i>^<7>x*yT>>fia 
|C;1,^L. M^b3^^^51, S2i-^7.<7tL. mas 
1 a3^l^t)Sa3LfcS«5 0(D$P5i^^M:?^ttx*v5^>y L 

5 1 aTl:: h U>^5 O a ^Bf^-t^ (1112 
(a) ) o KU>5^5 0ali. v ' J a > (1 1 1) m\Z 

[0053]25?(c. 'J vy^:7>r— K^-<x^:/T 

[0 0 5 4] ^(^^, ^2 (b) (C^-rtt^O»ffi±(C 

hu>^5 0a^a3fiiiejii/iaiiffl^mi5i4 

eicffi^f ^^iiei::. ^MM5 3 (121 1 4^(7) 4 4 
I^^S^) *'J:7 h7r-:7^(c<ttj/^^-->y-r^ ([il2 

(c) ) o ^mms3tLx. m^\t. -^ul. (n ■ 

[0 0 5 5] 1112 (b) *#SBUrUiB^LfcM^b 

^^1^5 1 */^^-->y-r^i:<!:tifcM^b^^K5 2 
^f^^-r^Xfit, 112 (c) *#fiBLrlttB.§Lfc^JS 

jS5 3^}^;$-r^xfii:ii. i9fr(;)jlll^¥-e^ToTt<*:t^o 

[0 0 5 6] Ja±COXff(*, 0 2 (c) (C7F-r«att** 

ffim'r^xfis«i^EL-ct^^?!)^ 1112 (c) xz.Th'tmyk 

#^ffim-r ^XHIiifi^^ L t, C c^cfc 5 ^C«-Xflfc J: ^ t 
CD ( C IS ^ * tl ^ t (O ( * ^'ci: L ^ o 

[0 0 5 7] T®(cMlBiBISfflSmjg4 8a)j^4^ 
(C'&t:)-y-T/^^'-->^$*l/::#>ti:i:<D#Jim5 4 (IB 

Xa5«5 5 (mi 43CD3^}*tt:4 3[C=ffi^) ^fflifr-S 

(112 (d) ) o ;*^llffi(OJi^^T:Mi. U'v^x^r^ 

SBe^tK ^toTSic-jr^ vv^v-rccfc^AnxiCct-^ 

«5 5li. «i8ECD:^>^Uy<-5^(DHtrlS^l#i*4 3<!:7S 
^-<^ai^corBl;&^ «5 5 a/»<J^i?E$+iTl^^ai5>lCcfc 

[GO 5 8] ;j^f::. 1112 (c) |-^-r«jtftcD^JSM5 

5 4 O-SP t o T^Mf ^ cfc a (::mrlB«jt» 
*t ^IB/^^ U ^ ;^ XSi5« 5 5 i: $<iS^to-t± L 

i^^>^x:ti'^;^ai*r5 5<DT®*miB«3ti*(D 

S^b]^Sfil5 1 cO-tSlcfiiSg-^r^ ([212 (d) ) o 
C<7)i:^. #SM5 3<7)-giJi:^®j^5 4 0)— ai<t;b<i± 

[0 0 5 9] S^l\T*, /W U*>':7X:^*^XS^^5 SClfc 

it^niriB^^s 5 7^)^J^A£^;t^Tl^^s&^^^-r v^^v- 



fl^^^n•ct^^^lJau:&?|J<o^S^l^l±(c^LT^i. mriH 

T M A H 7Xj§?S(C;l.^ L T Sfi 5 O ^ i>o 
Tl^^ (Ill2|Zli•^^D3ll*£H^ffili^LTt^^^L^o ) o 
Jl* 5 O nmflJgOT i ^CD^MJ^S 8 (HI 1 

ii4 5(z^e^) aj5i^fl*i(zi$]^-r'5 (112 (e) ) « 

[0 0 6 0] mi IC^-r:^>^U/<— Tli. Mi^Ly-cSfe 
fcSffiS 0_LfCj^^$;KycM^b^mm5 1 a)gflP 5 1 a 

co:^^$3fct;^®r*^^'5c^lc?^d:-So ^agflPsi a 
I*. M^Lfccfc^d. •Jv^^:7-f-;i (S3fegg*fi6 
^■r^) K^-f x*y^>>f;i^ffit^T^^;?l^-r^ci: 
A<-c#^o ca>/rift>. HTjiBgrlPsi aco:^^$3tu:i4a 

C<tA<r'^^.!:^ tic. f^mJ^CD®a*yh*<-r'5Ci: 
A^T'^^o -eoSg^. m 1 (c^-r:^>5^U/<-TMi. 14 

[006 1 ] ^fc. mi (C:^-r^>^U/<-TMi. 
4 2S0:3£J#t*4 3A<pJiitt::^b-h4 1 (C^LTjS?^ 
:^fS](::^tii LTl^^o Lrr;!)<oT. ill 1 O (b) (Dli^ 
<bf^«(Z. ft;flB*lC^i^f*4 3<D^a5A<i^*4lC^y--SJ: 
Of^^>l\ttS.<. pr^tt3^U-4 1 lCfeIti)^}#t*4 3 

[0 0 6 2] ^t>lC. HI 1 IC:^-r*>TU/<— TMi. HI 

A 'V ^ :^ p -t X if ffl I X T ^ IS :^ > ^ U / ^ - $ fi -r c 

[0 0 6 3] ^IZ. mi lr:^-r:^>5^U/^-(7)Slag^j£ 
m 1 Kfh-tiy >^ U/N*-<7)Si^XfICOte<D0!J$^f MBS 

Rff®mr'j&^o m3i::fcaNT. m 2 ^o^^i: 1^-3^1* 
[0 0 6 4] ^-r. sffi«*4<b:L-c (10 0) wn^o 

ES3-r>5^, 11^2 5 OjUmCDv';=F>^ffi5 0$^ 
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t^. L PC VD;£ (MffiC V D;i) IllCcfc U Sffi 5 0 CD 
[15® ICfl^ 7 O O n mOmt^mm 5 1, 5 2 ^jS.m't 

^ffit^T±®oM^b^mM5 1 */^^-->^-r^c<t 

/)<PlS^Tfc^c, ca)Sffi*7XK^b:^ 'J't^A (KO 

H) 7K»«Xfiir K^/5^>ur>^-'t?A/\-f KP:f^ 
K (TMAH) 7X;S;'a*it*cDi/«J=3>ffl<7)x*>^> 

□ 5 1 a AMbStB Lfz^m 5 O <^ai5^'*^:^ttX *v ^ > 
<fLX. mQS 1 aTlr hU>5^5 0a$}i$/$-r^ (HI 
3 (a) ) o h U>f^5 O a li. ->Ua> (1 1 1 ) ® 

U>^5 0a(d:. v'j:3> (1 1 1) 

[0 0 6 5] ;Jfet^r^ [213 (a) (c^-r4^^o^«^K 

^|IS^4'r**DgftL. SaiLfc»ffi5 0C0 hU>^5 O 

j^^-r^ (113 (b) ) o K^biii>u=3>^^^(7)=i-^ 

— SPTMiii<iiC?<DT% h U>5^5 O aa>JSa5<rfifi 

Om^mittSHtz h L'V^ 5 O a ;b<JS^4 2 OJ^ttSfi^ 

[o 0 6 6] 'J vy^:7^— K^-f x*>^ 

^ om^iz-^t^-^x^i^—^x/i-^ttijiz^ T 
momitmmms z^m^r^ (ma Cc) ) o 

[0 0 6 7] ^CD^. 113 (c) ICn^-rtt®C7)^ffi±lC 

mmmmmAeizm'^-r^mmiz. ^mmmsa m^ 
><fr^ ms (d) ) o 

[0 0 6 8] Jil-hCDXfl(i. 113 (d) {ZTsk-rmmi^^i 

ffijt-r^xfi^tSiSLriN^A^ Ha (d) iZTii-tmm: 

(*^fflS1-^xfI(*f2;^rL*iCa)cfc5^C«-XfIl::J:-St 
<D\zm&tSti^t<DVlttd:l\, 

[0 0 6 9] Tmizmt^miSimmmm4 8<Dm^ 

\Z^t>i^X/i^—-></:^Hfz^t<ii^(D^mm5^ (IB 

;^Sii«5 5 cm i|3(o^}#i*4 3(zffl^) *ffis-r^ 

(113 (e) ) o *llffiCDJ^^r*l*. /WU^V^X:^*^ 

mm^\z^i)y^m^^ti<m'^^H^(Di:m\f^t::it><Dm 



5 5aA^ ^^T®lC'$f-f v>yv— (Zcfc-S^DXfCcfco 

^5 5li. S!acO:b>^U/\*-^(7>mrfa3t}#{*4 3i:?tt 
^^^aJ^fDfBlA^ Jg5 5 a;t)<J^/^£^;aTL^^^^|::c*: 

5 5 a A<fl$^$;Kr 1^1)915^^(^1*. ^mmom c^^-t^ 

[0 0 7 0] ^IC. 113 (d) (r:^-rtSi^(*<7>^M^5 
3(7)-gi5<hBtriEA-r U*>^X:trTX§iJ*^5 5<DT®0^ 
Ml^ 5 4 CD-a5 1 A^m^? o -C^ffl^ ^ c*: 5 IC MietSi^t* 

X. /U U*;;^7.:b*^xa5*t5 5(DT®*mIiB1»it(*C0 
M^b^mi^S 1(7)±®|Z|^:@S^-r^ (113 (e) ) o 
CCO<t^. ^Mms 3<7)-^i:^ffijm5 4(7>-aJ^*^£ 
^ ^ :HTmm6<Ilw}^ig| $ ;K ^ C t <t ?S 
[00 7 1 ] ^I'^Xu u*v^;^:^*^xgpW5 SiCjo 

(cJ:^J!]aX(cJ:oT^^f fctiL. mfta^gimi**^ 

Bf^ts^xi^^mRxf^m(D^^m±izmLx\t. httih 

TMAH 7K?S;-«lc;l,^ L r S« 5 o RJSmt^ 

mmse^m^r^o mt^^mm^Ltc^^oizm^iz 

li^Tt>;♦^^i:l^c:<^*^t>. Z(D^mizni^X=bm^<Di3> 

^^/<-fi^*S^tLTt^^ (ll2iZli^CD3l*£*^t§(i^ 

LTl^4av ) o mz^ c<DH^^co«i^«;coSf+tjlc. 

T. ^^HfZct: y . 5 O n mflJgCD T i m<D^mm 

5 8 (HI 43(7)^siai4 5(cffi^) aJ5^a<jfcji£^t- 
^ (113 (f ) ) o BlrlE^Blffi«*^j^Lr<i 

^(D±:y^l^/^-\Z'^m't^o ZHizJziJ^ HKCTF-r 

[0 0 7 2] ll3*#RgLTI^ie^Lfc]S3t:^/^ICJ;^J^i 

C7)[H]Si5A<tLl«^b**v/c h U>5^5 O a i:*^CDT% 112 
LTlttB^ LfcSljg^/^fCcfc y Sit Lfc:f3 U/^ 
-f::it-<T. ^^A3<D9t^^t<-m9tmt^^. It;!'] 

[0 0 7 3] ^iz. :if-mB^(j>y^2(Dmm(Dwm\z^^-h 

>5^U/^•-|ZOt^r. ll4*-#K§LTlftP^-r^o 

[0074] 114 (a) li;*^||ffi<Df^^lCcfc^±i>5^U 
/<-*^-r«EBS^ffiIl. 114 (b) 1*114 (a) *a)D 
-Dj®|Zjt>-3fcmi5S»T®ll-Cfc^o JtCfc. 114 (a) *t 
114 (b) trM*±TA<i£lC;^5F*lTt\-55!)<. JilTCDSi 
0JTM*. ±-FI*Il4 (b) ICt^ta^COifr^o I14|C^5 
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[OO 7 5] :$:^mo>mm^:l^^iJ>^^y/<—iim^ \z 

10 0 7 e^i :^mmo>BWtv\t. ^(o^mmA 5 
yic. ^mm^ ^ titmu^mmcD^mm-i 45. ibis 

[0 0 7 7] Ttj:iioi=>. Stf4 2li. fl1!rta^SM4 4 

^x^^j. mmm^4 2iz^if^±mm4 4, 1450 
m^i)mms^f:m^Lxi'^^o ^mm^ a sit. s^4 
2(D@RfT'e<o^^M]^4 4 <b:m>'ctort^^o ^mj^i 4 

^tt:^u-K4 1 (D±®(z(i. ^mm^4 5tm%^iz 

SSt-^MI51B«l^^mmi 4 7A<J^^^4^Tl^^o * 

iissa)j^^rMi. iBUffl^imjfii 4 7 1*. ^mm^ 45 
mmmmmm^ 471*. ^mmi 4 5 ^t^^tf-s^M 

[00 7 8] X}t{*4 3<DT® C^mf^Zf h A. 1 ®J 
<7)®) (cli. Rri^tt::^U-K4 1 <b:M^^:^^J^;^l^t>pHl 
14:^U-K4 1 tmtj:i^tj:ismWzt^ifxm^^^^m 

mmmm^ ^atDmt^mtsi^ui^mmz^if^m^a)^ 
^\t. ^s^tom%&timm(Dfz^<Dmm/<^:f k^ji 4 8 
attji-oxi^^o :!^mmommx\t. :z(Dm^i^mmmm 
1 4 8A<. -^t<mmmmmm^ 47 tm%mzmm^ 
ti^^oizi^^tsH^tt^bizjj^os^t^^Ymzmm^ 
tifc^s^mmmmmi^^mfS,Lxi^^o t-ot^. 
BMxit. ^mn^mmmmmwtLx. mxn^mm^^ 

[0 0 7 9] ^LT. w&mmmmmi 47 tw^mmmm 

Jgl 4 8*!:A<»MLTSmfi*i(zSi)a$;h'5^J:5l::. rI^ 

^zf[y-h4^ t^n»4 3tt<m^tHxi^^o 

h4 1 i:3t}$«:4 3<tA<Rifil}S'&(cJ:y}t^**^rU> 

r*«^Lrt«fc<. Pi^1l:/u-h4 1 t^i^{^43t 
[0 0 8 0] ig|4ic^-r*>^u/^— cDSist;^;^ 



[00 8 1 ] ^r. m^unt Lx (1 o o) myii^LCD 

iIS3^>^. 5 0//mCDv'Jzi>StS5 O^ffi 

t^. LPcvD>£ (5iescvDj£) ^iz<i:ys«5oa> 

f3|®ICJl^ 7 O O n mCDM^b]^^]^ 5 1 , 5 2 S^Mt" 
^ (M^b3^^m5 1 (i|gl4 43CDRj^tt3^l^- K4 1 (Z^i 

imi^x±m(omit^mms ^ ^^<^-~></-r^:it 
iz^-ox^ mitmmms ^ <Dmmmpj\\z^ &mso<r>m 

i§P5 1 aitmmizsimL^otr^ti>^iy/<- 

0>mzt^mr^m£ifmf$,tStl^o ^^Jr^. Irlnsi aCO 

mMi\tBm\zlSt^^^:ztts^-^ 

mX&^o ^XiZ. Z,<D^mi7}(imit±^J'^Jx (KOH) 

K (TMAH) 7K;'S;*«?£i:^*a)v'j =i>^(Ox*>^:>y;-$ 
I=;;1SL. MibB^^Msi, 5 2^vx^*b:L. mos 

1 aA^t>St±1Lfcli«5 0<7)a55^^^m:^ttX*>5^>^L 
r. §f1P 5 1 aTl:: h U>5^5 O a ^J^^-T-S (13 5 
( a ) ) o h U>5^ 5 O a I*. ' J a > (1 1 1 ) Sf" 

<^^jinf^^H. mnm^<D[»}Wzu^^ :^mx'\t. hu 
[oo82].:feiz. 'J v>f^:7<— ^jiu: K^^x*v5^ 

^-4 l(DmWz^t>itX/i^—-l>^<fi'^tt=t{Z^ T 

mcDmitmmm5 2t:m^'th cms Cb) ) « 

[0 0 8 3] ^(0^. 1^15 (b) |C:^-r*C^a)^ffi±(C 
*5rt^. hL/>^5 0a*S5fIl562fclKEj^ffl#^M4 
6 (Cffi^-ri>^«(-. --C^ P A (N i C r ) ^(7>^MJ!1 
5 3 (lgl4cf><0^S]g4 4(Cfa^) ^'J :7 K;?|-:7;if-J: 

hu>^5 o a^ztet^r^s^5 3 <hm^*:^?iJie& 

IB^Sffi^BMl 4 7lzffi^-r^^il£l3. T i ^CO^MJ^ 
245 (|li4*C0^MMl 4 5lCffi^) $ 'J ^ ^7^-^,^: 

(Ccfcy/^^-->^-ri> (135 Cc) ) o 

[0 0 8 4] Ja±(OX?i(i. 125 (c) IZTjz-rmmti^i: 

mmr^jim^mmLxi^^f}<. ms (c) iz^-rsig 
f**ffim-r ^xfiiif£;.-r l t c o 3 ^^^xfifccfc t 
(0 ^ 4x s t CO -eiiJtc t V 
10 0 8 51 Tmzmt^mmmmmm4 8, i4 

8cOJ^4^lC'&*:>-y-ry^^--><f ^4xtr^?S*t*<O^MJ^ 

5 4 (iEiafflsmM4 8, 1 4 8{zmm tmf^tstifz 

/U i^v<?:^iS^:^^^s5 4 4i<03t}#t*4 3 (cffi 
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